Two new flavanone glycosides, (2S)-and (2R)-
The Compositae plant, the flowers of Chrysanthemum indicum L. (Chrysanthemi Indici Flos) have been prescribed for antiinflammation, analgesic, and antipyretic purposes and the treatment of eye disease in Chinese traditional preparations. In the course of our characterization studies on the bioactive constituents from medicinal foodstuffs [2] [3] [4] [5] [6] [7] [8] [9] and medicinal flowers, 1, [10] [11] [12] [13] we have reported the isolation and structural elucidation of three eudesmane-type sesquiterpenes, kikkanols A, B, and C, and five germacrane-type sesquiterpenes, kikkanols D, D monoacetate, E, F, and F monoacetate, from the methanolic extract of the flowers of C. indicum cultivated in China. 10, 11) In addition, the methanolic extract and several constituents were found to show inhibitory activities against rat lens aldose reductase 10) and nitric oxide (NO) production in lipopolysaccharide (LPS)-activated mouse peritoneal macrophages. 11) As a continuing study on this natural medicine, we recently isolated two new flavanone glycosides, (2S)-and (2R)-eriodictyol 7-O-b-Dglucopyranosiduronic acids (1, 2) , and a new phenylbutanoid glycoside, (2S,3S)-1-phenyl-2,3-butanediol 3-O-b-D-glucopyranoside (3) . This paper deals with the isolation and absolute stereostructure elucidation of new constituents (1-3) from the flowers of C. indicum as well as the inhibitory activity of 1 and 2 for rat lens aldose reductase.
Isolation of Chemical Constituents from the Dried Flowers of C. indicum The methanolic extract from the flowers of C. indicum was partitioned into a mixture of ethyl acetate and water to furnish the ethyl acetate-soluble portion and an aqueous phase. The aqueous phase was further extracted with 1-butanol to give a 1-butanol-soluble portion and a water-soluble portion as described.
10) The 1-butanolsoluble portion was subjected to silica gel and octadecyl silica gel (ODS) column chromatography and finally HPLC to furnish three new constituents called (2S)-eriodictyol 7-O-b-D-glucopyranosiduronic acid (1, 0.0027% from the natural medicine), (2R)-eriodictyol 7-O-b-D-glucopyranosiduronic acid (2, 0.0023%), and (2S,3S)-1-phenyl-2,3-butanediol 3-Ob-D-glucopyranoside (3, 0.019%), and three known flavonoids, apigenin 7-O-b-D-glucopyranoside (ϭapigetrin, 4, 14) 0.014%), diosmetin 7-O-b-D-glucopyranoside (5, 14) 0.086%), and quercetin 3,7-di-O-b-D-glucopyranoside (6, 15) 0.0038%), together with luteolin, 10) 10) and eupatilin. 16) Enzymatic hydrolysis of the mixture of 1 and 2 with b-glucuronidase liberated eriodictyol (7). 17) In the heteronuclear multiple bond correlation (HMBC) experiment on 1 and 2, a long-range correlation was observed between the anomeric proton and 7-carbon ( Fig. 1) , so that the connectivities between the aglycon and D-glucuronic acid moiety were elucidated.
10)

Absolute Stereostructures of (2S)-and (2R)-Eriodictyol
The absolute stereostructures of 1 and 2 were determined on the basis of circular dichronic (CD) spectroscopic analysis. Thus, the CD spectra of 1 showed negative Cotton effects [248 (De ϩ0.24), 287 (Ϫ3.59) nm], which indicated the absolute configuration of the 2-position to be S orientation, while positive Cotton effects [252 (Ϫ1.00), 292 (ϩ3.66)] suggestive of 2R-orientation were observed at the CD spectra of 2. [18] [19] [20] On the basis of this evidence, the absolute stereostructures of 1 and 2 were elucidated as shown. The mixture of (2S)-and (2R)-eriodictyol 7-O-b-D-glucopyranosiduronic acids was previously isolated from the rhizome of a fern Davallia mariesii MOORE, whereas the separation of these diastereomers was unsuccessful. 16) Enzymatic hydrolysis of 3 with b-glucosidase yielded (2S,3S)-1-phenyl-2,3-butanediol (8) . 22) In the HMBC experiment of 3, long-range correlation was observed between the 1Љ-proton and 3-carbon. Consequently, the absolute stereostructure of 3 was clarified as shown.
Inhibitory Activity of 1-6 for Rat Lens Aldose Reductase Aldose reductase as a key enzyme in the polyol pathway is reported to catalyze the reduction of glucose to sorbitol. Sorbitol does not readily diffuse across cell membranes, and the intracellular accumulation of sorbitol has been implicated in the chronic complications of diabetes such as cataract. Previously, the methanolic extract of the flowers of C. indicum and isolated flavonoids exhibited potent inhibitory activity against rat lens aldose reductase. 10) In the present study, inhibitory effects of additional isolated compounds (1-6) and their derivatives were examined as shown in Table 2 . Among them, 1 (IC 50 ϭ2.1 mM) and 2 (1.5 mM) showed the potent inhibitory activity for rat lens aldose reductase. However, the inhibitory activities of 1 and 2 were weaker than those of luteolin (0.45 mM) and luteolin 7-O-b-Dglucopyranoside (0.99 mM), which were also isolated from the flowers of C. indicum.
10)
Experimental
The following instruments were used to obtain physical data: specific rotations, Horiba SEPA-300 digital polarimeter (lϭ5 cm); UV spectra, Shimadzu UV-1600 spectrometer; CD spectra, JASCO J-720WI spectropolarimeter; IR spectra, Shimadzu FTIR-8100 spectrometer; MS and high-resolution MS, JEOL JMS-GCMATE mass spectrometer; 1 H-NMR spectra, JEOL JNM-LA500 (500 MHz) spectrometer; 13 C-NMR spectra, JEOL JNM-LA500 (125 MHz) spectrometer with tetramethylsilane as an internal standard; HPLC detector, Shimadzu SPD-10A UV-VIS detector (254 nm).
The following experimental conditions were used for chromatography: ordinary 
Values in parentheses represent the inhibition (%) at 100 mM. Acetylation of 3 A solution of 3 (5.0 mg, 0.015 mmol) in pyridine (1.0 ml) was treated with Ac 2 O (0.8 ml) and the mixture was stirred at room temperature for 24 h. The reaction mixture was poured into ice-water and the whole was extracted with AcOEt. The AcOEt extract was successively washed with 5% aqueous HCl, saturated aqueous NaHCO 3 , and brine, then dried over MgSO 4 powder and filtered. Removal of the solvent from the filtrate under reduced pressure furnished a residue, which was purified by ordinary-phase silica gel column chromatography [0.5 g, n-hexane-AcOEt 
22)
Bioassay Aldose reductase activity was assayed by the method described in a previous paper. 10, 20) The supernatant fluid of rat lens homogenate was used as the crude enzyme. The incubation mixture contained 135 mM Na, K-phosphate buffer (pH 7.0), 100 mM Li 2 SO 4 , 0.03 mM NADPH, 1 mM DL-glyceraldehyde as a substrate, and 100 ml of enzyme fraction, with or without 25 ml of sample solution, in a total volume of 0.5 ml. The reaction was initiated by the addition of NADPH at 30°C. After 30 min, the reaction was stopped by the addition of 150 ml 0.5 M HCl. Then, 0.5 ml 6 M NaOH containing 10 mM imidazole was added, and the solution was heated at 60°C for 10 min to convert NADP to a fluorescent product. Fluorescence was measured using a fluorophotometer (Luminescence Spectrometer LS50B, Perkin Elmer, England) at an excitation wavelength of 360 nm and an emission wavelength of 460 nm.
